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DISCLAIMER 



The content and views presented are made available for educational 
purposes only. The information presented are the opinions of the presenter 
and do not necessarily represent the views of the Society of Diagnostic 
Medical Sonography (SDMS) or its affiliated organizations, officers, Boards 
of Directors, or staff members. 

The presenter is responsible for ensuring balance, independence, objectivity, 
scientific rigor, and to avoid commercial bias in their presentation. Before 
making the presentation, the presenter is required to disclose to the audience 
any relevant financial interests or relationships with manufacturers or 
providers of medical products, services, technologies, and programs. 

The SDMS and its affiliated organizations, officers, Board of Directors, and 
staff members disclaim any and all liability for all claims that may arise out of 
the use of this educational activity. 
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Course Objectives 



This lecture will describe the essential role the qualified 
sonographer plays to document and diagnose breast pathology 
through the use of proper sonographic techniques for image 
optimization. 

Upon completion of this presentation, the participant should be 
able to: 

• describe normal breast anatomy 

• partnership of mammography and sonography 

• understand the importance of proper scanning technique and 
following standards practices for breast sonography 

• demonstrate knowledge of equipment functions to improve 
localization of disease 

• describe the BIRADS categories for breast sonography 
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Polling Question #2 



What would best describe how much you 
perform breast sonography? 

A. I only perform breast sonography 

B. I regularly perform breast sonography 

C. I randomly perform breast sonography 

D. I never perform breast sonography 
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__Normal Breast Anatomy _ 

• Female breast contains 15- 20 
lobes of glandular tissue. 

• Lobes divided into smaller lobules 
(most upper outer quadrant) 

• Alveoli - tiny hollow “grape-like” 
clusters containing milk producing 
acini cells; empty into small lactiferous 
ducts. 

• Montgomery’s gland are potential 
milk reservoir just beneath nipple. 

•Areola pigmented center with central 
nipple. 

•Lateral portion meets pectoralis major 
muscle. 

Grays Atlas of Anatomy and Stephan, Pam, Breast Anatomy 



• Breast has no muscle tissue 

• Pectoralis muscles lie 
underneath breasts separating 
from ribs 

• Stroma or supportive tissue 
contains fat, connective tissue 
blood vessels, nerves, lymphatics 
and Cooper’s ligaments. 

• Breast extends into axilla as 
tail of “Spence”. 

• Younger women might have 
denser and less fatty breast 
tissue than do older women 
especially after menopause. 


s^JsfKsI 


Normal Breast Anatom 


Ciba Collection and Grays Atlas of Anatomy 
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.Breast 

Lymphatic system 

• Majority of lymph nodes are found 
under the armpit, above the 
collarbone and behind the 
breastbone 

• Most lymphatic vessels drain into 
axillary nodes with smaller number 
to internal mammary nodes (deep to 
breast) 

• Important to locate “sentinel lymph 
node for cancer staging. 

Bryson, http:breastcancer.org 


I " " 




Breast Anatomy 


HHt. 


Lymphatics channels are divided into regions and drain 
to the axillary and central venous system. 



Copyright © 2015. Society of Diagnostic Medical Sonography, Plano, TX 


6 

























SDMS Annual Conference, October 1 - 4, 2015, Dallas, TX 


9 / 4/15 




Copyright © 2015. Society of Diagnostic Medical Sonography, Plano, TX 


7 







































SDMS Annual Conference, October 1 - 4, 2015, Dallas, TX 


9 / 4/15 



The good news is 
5-year survival rate has risen 


from 75% in 1975 to 
over 91% in 2012 


ACS.org 



• Education 

• Yearly mammograms 

• Improved imaging technologies 

• Practice standards 

• Protocols for follow up 

• More cancers found in earlier stages 

• Improvements in treatments (advancements in 
pharmacological and genetic information) 

• Integrative oncology services to treat whole patient 
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Risk Factors 




Being female - women are much more likely than 
men are to develop breast cancer. 

Increasing age - statistically higher after age 45 

Personal history - increased risk of developing 
cancer in the other breast. 

Family history - If mother, sister or daughter were 
diagnosed with breast cancer, particularly at a 
young age 

Inherited genes that increase cancer risk - most 
common gene mutations BRCA1 and BRCA2, but 
don't make cancer inevitable. 

ACS.org 



Risk Factors 



Radiation exposure - radiation treatments to chest 


area as child or young adult 


Early menarche and late menopause at an older 
age - begin periods before age 12 


Pregnancy - never been pregnant or given birth first 
child after age 35 


Postmenopausal hormone therapy* - hormone 
therapy medications (combined estrogen and 
progesterone) *NOTE - risk decreases when women 
stop taking hormones 


Drinking alcohol and obesity 


ACS.org 
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Risk Factors? 


Many women who develop 
breast cancer have 
no known risk factors 
other than simply being women. 


ACS.org 
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Mammography 


Mammography has two types of testing: 

• Screening mammogram - used to look for breast 
disease in women who are asymptomatic. 

• Diagnostic mammogram - used if history of a 
breast problem (for instance, a palpable lump or 
nipple discharge). 

• Used if an abnormal area is found in a screening 
mammogram. 

• Screening in women without breast problems 
who were previously treated for breast cancer. 
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Screening Mammogram 


Standard screening 
mammograms take 2 views 

1. CC (craniocaudal)* 

2. MLO (mediolateral oblique) 

^Ultrasound transverse plane 
correlates well with CC view to 
locate position 



CC MLO 


ACR.org 
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Diagnostic Mammogram 


• Radiologist reviews images before patient leaves 

• Evaluates patients with abnormal clinical findings 

• Palpable lump found by patient or doctor, nipple 
changes, skin thickening or dimpling or change in 
breast size 

• Evaluates area of concern - may require 
additional imaging (spot compression or special 
magnification views) 

• Previous history of cancer with lumpectomy and 
the first 7 years following radiation therapy 
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Diagnostic Mammogram 


http://radiographics.rsna.org/content/23/4/881/F6.expansion.html 


A new type - Breast Tomosynthesis 

• Newer - offered for screening mammography 

• Incorporates 3-D imaging 

• One compression with many slices combined into 
a 3-dimensional picture. 

• 3-D mammography uses slightly more radiation 
than most standard 2-view mammograms, but may 
demonstrate a problem area more clearly. 

• Advantage - lower call back rates and finding 
more cancers (especially with women with history 
dense breasts) 
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Tomosynthesis 


belema Mammogram 


belema lomosynthesis 


Lesion not seen on mammogram 


Rose, et al, AJR Am J Roentgenol. 2013 Jun;200(6):1401-8 


_ 


Breast Tomosynthesis 


New type of mammography 
Post imaging manipulation of image planes 
June 2013 article AJR - 9.000 patients 
35% increase in cancer detection 
11% decrease in biopsy rate 

53% increase in detection of invasive lobular 
cancer 
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-V 


BI-RADS Reporting 



Breast Imaging Reporting and Data System (BI-RADS) 

• D1 - Breasts < 25% glandular or fibrous 

• D2 - Breasts 25-50% glandular or fibrous 

• D3 - Breasts 51 - 75% glandular or fibrous 

• D4 - Breasts >75% glandular or fibrous 

*D3 and D4 are considered “dense” breasts 


Breast Density Notification 

MICHIGAN PUBLIC ACT 517 of 2014 (21 st State) 

The Act requires mammography facilities to provide certain 
information to a patient whose mammogram demonstrates 
heterogeneously dense or extremely dense breast tissue. The 
information must be in the written lay summary to the patient: 

"Your mammogram shows that your breast tissue is dense. Dense breast tissue is very 
common and is not abnormal. However, dense breast tissue can make it harder to find 
cancer through a mammogram. Also, dense breast tissue may increase your risk for breast 
cancer. This information about the result of your mammogram is given to you to raise your 
awareness. Use this information to discuss with your health care provider whether other 
supplemental tests in addition to your mammogram may be appropriate for you, based on 
your individual risk. A report of your results was sent to your ordering physician. If you are 
self-referred, a report of your results was sent to you in addition to this summary." 
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Mammographic - Sonographic Correlation 

• Radiologist should direct sonographer where to 
look 

• Review CC and MLO views 

- Location - quadrant and depth 

- Size 

- Shape 

- Surrounding breast tissue 

Make sure the ultrasound findings correlate 
with mammographic findings! 
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M ammogram - Sonography Correlation 

Remember some important points: 

• Mediolateral oblique view correlates best with 
ultrasound transverse plane 

• MULD 

• Medial lesions appear higher 

• Lateral lesions appear lower 
Location doesn’t always exactly correlate 

• Breast tissue is compressed by mammography 

• Always scan whole quadrant if does not correlate! 



Breast Sonography Essentials 

Patient positioning 

• Place area of interest parallel 

• Supine for medial portion 

• Oblique for lateral portion 

• Larger breasts - may use decubitus position 

• If possible, raise ipsilateral arm above head to 
smooth breast tissue 

• Express to patient the need for this extra effort 
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Breast Sonography Essentials 

Transducer choice 

• High frequency linear transducer 
(10-12 MHz) 

• Increase frequency for superficial 
area of interest (12-15 MHz) 

•Decrease frequency for deeper area of 
interest 

•Make sure you see all the way to 
chest wall 
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Breast Sonography Imaging Planes 


Right breast mass at 8:00 Lett breast mass at 3:00 


Radial and Antiradial 
VS. 

Sagittal and Transverse 



Hagen-Ansert, (2012) Textbook of Diagnostic Sonography 



Breast Sonography Imaging Planes 


Transducer location 

• Different methods 
to identify 

• Quadrant method 

• Clock method 



Hagen-Ansert, (2012) Textbook of Diagnostic Sonography 
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Breast Sonography Annotation— 


Right or Left breast 
Scan plane used 


Transducer location on breast 
If lesion seen - distance from nipple 
Always use a ruler - DONT ESTIMATE 
Annotate_cm FN 
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Breast Sonography Essentials 


Focus - use multiple, move to area of interest 
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Breast Sonography Essentials 


Intramammary lymph nodes often visualized 

• Look for fatty hilum 

• Surrounding thin, hypoechoic cortex 




BREAST LYMPH NOOE 


LT RX_ 


Hagen-Ansert, (2012) Textbook of Diagnostic Sonography 
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I-RADS Categories 



BI-RADS acronym stands for Breast Imaging- 
Reporting and Data System which is a widely 
accepted risk assessment and quality assurance 
tool in mammography, ultrasound or MRI. 

• Part of the initial implementation was to make the 
reporting of mammograms more standardized and 
comprehensible to the non-radiologist reading the 
report. 

• Not a unique system - BI-RADS and similar 

systems used all over the world. , ,, 

http://radiopaedia.org 




_ 


fiBi 



BI-RADS Categories 





BI-RADS 0 - Need additional imaging evaluation or prior 
mammogram for comparison 

BI-RADS 1 = Negative - No abnormality or mass found 
BI-RADs 2 = Benign finding - No malignant features 
BI-RADS 3 = Probably benign finding (< 2% malignant) 

Initial short-interval follow-up suggested 
BI-RADS 4 = Suspicious abnormality (2-95% malignant) 

Biopsy should be considered 

BI-RADS 5 = Highly suggestive of malignancy (>95% malignant) 
Appropriate action should be taken 
BI-RADS 6 = Known biopsy proven malignancy 

acr.org 
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BI-RADS 1 - N e g a tiv e 



VW 




No abnormality or mass 
noted 

Sonographic features of 
normal breast anatomy and 
fibroglandular parenchyma 
variations noted for patient 
age and breast size 



- Benign Findings 

Simple cyst 



F ibroadenomas 


Fat-containing lesions oil cysts 

Lipomas 

Galactoceles 


Mixed-density hamartomas 


sscn 

*T 9T RAO 530 PALP 

MIS 


Hagen-Ansert, (2012) Textbook of Diagnostic Sonography 
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BI-RADS 3 = Probably Benign Find in g 










■ 'IW'm 


RT BREAST RRO 990_ A=0.S3CM 

HS RT BREAST RAD 900 


Compressible 

Elliptical or horizontally 

orientated “wider than tall” 

Complex cystic 

Echogenic 

Macrolobulation 

Thin, echogenic pseudocapsule 


Hagen-Ansert, (2012) Textbook of Diagnostic Sonography 


[-RAD S 4 = S us piciou s Abnorm ality 
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Malignant characteristics 

Spiculations or angular margins 

Microlobulations 

“Taller than wide” or vertically 

orientated 

Marked hypoechoic 

Attenuation or shadowing 

Color flow noted 

Crossing fascial planes 


Hagen-Ansert, (2012) Textbook of Diagnostic Sonography 
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BI-R A D S 5 =H i g hly S ug gesti v e M al ignancy 






Malignant characteristics 
Mammographic confirmation 
Sonographic confirmation 


Hagen-Ansert, (2012) Textbook of Diagnostic Sonography 


BI-RA DS 6 = Known Malign anc y by Bi 





-~Ji • Metastatic disease 

• Biopsy proven breast cancer 

~ J 


ns&s&'y’ 



Hagen-Ansert, (2012) Textbook of Diagnostic Sonography 2012 
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Final Points 



Breast Cancer Essentials 


• After skin cancer, breast cancer is the most common 
cancer diagnosed in women in US. 

• Improved screening and diagnosis for earlier detection! 

• Better understanding of the disease 

• More personalized approach to treatment 

• Advances in treatment methods and options 

Breast cancer survival rates have increased! 
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Polling Question #3 


This presentation has provided information 
to improve how I perform breast sonography. 

A. Yes 

B. No 



Thank You For Your Attention! 




Any Questions? 
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